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• SO2 SIP – 2010 NAAQS (Round 1 Area)

– Final SIP completed on Sept. 14 – to be forwarded to EPA Region 3

– Focused on controls for multiple steel manufacturing facilities

– Complex terrain, non-steady-state processes/conditions

– AERMOD with high-resolution MMIF (444 m) for meteorological inputs

– Also used variable-height volumes for buoyant line fugitives

• SO2 Round 3 (Data Requirements Rule)

– 1 EGU identified in Allegheny County

– Modeling option, at a revised allowable rate

– Intended designation (120-day): unclassifiable

• PM2.5 SIP – 2012 NAAQS

– Allegheny County is nonattainment area

– SIP under development

– Focus is on regional and local reductions

– Model: CAMx with Plume-in-Grid and PSAT

Recent SIPs in Allegheny County
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3-D Stacks/Buildings in Google Earth
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Multi-Level Towers, PA
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Southeastern PA

(Susquehanna River Valley)

More complex terrain, 

more valley effects

Less complex terrain, 

wider valley, more 

plateau winds

Figures supplied by EPA Region 3



WRF Terrain by Resolution
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SODAR and WRF Vertical Profiles
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• MMIF generates prognostic 

onsite data (or “virtual tower”) at 

any grid cell

• Separate AERMOD runs are 

made for each source (combined 

in post-processing)

• In this case, MMIF cells are 

specific to locations in-valley but 

converge to similar patterns 

above-valley

MMIF Cells, 444 m Resolution
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• Each MMIF grid cell contains unique onsite hourly data for:

– Hourly wind/temp/rh profiles (to 5000 m)

– Additional surface parameters

• Mixing height (user option)

• Also solar radiation, pressure, precipitation, delta-T

• Upper air

– Can select more than 2 soundings per day (also unique to individual cells)

• Surface characteristics are based on MMIF grid cell averages

• MMIF output options

– AERMET-ready: run onsite, upper air, and surface char. files through AERMET

– AERMOD-ready: produces .sfc and .pfl files

• For SO2 SIP, used AERMET-ready

– Combination of WRF + AERMOD processing

MMIF Input Data

8



Sample MMIF ONSITE Data
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• With MMIF, user can select mixing height methodology

– WRF, MMIF, or AERMET

– If AERMET-ready mode, AERMET mixing height option omits MHGT (from WRF)

• AERMET processing can lead to very low mixing heights in general

– Especially with multi-level data (MMIF, tower)

– ADJ_U* increases mixing heights (if AERMET MHGT is selected)

• Also modifies sensible heat flux (H) and M-O length

• For MMIF only, cloud cover is also modified

• With MMIF met, ADJ_U* shows more subtle effect than with surface-based

– WRF turbulence scheme is already “adjusting” u* to an extent

– For impacts, WRF-based MHGT is similar to AERMET-based w/ADJ_U*

• For SO2 SIP, AERMET-based MHGT w/ADJ_U* was selected 

– Most realistic hourly values

– Best complement of WRF + AERMET

Mixing Heights (MHGT)
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Hourly Avg Mech. Mixing Heights Using Different Options
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DEBUG MODEL Output, Different MHGTs
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Mixing Height Effects on Performance
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• Unclassifiable area in 

yellow (southeastern 

portion already a NAA)

• Modeling cannot be used 

as a basis for the 

designations

• Issues

– Use of adjusted 

temperatures for 

enhanced buoyancy with 

FGD plume

– Modeled emissions that do 

not reflect a current limit 

(or actual) emissions

SO2 Round 3 (DRR)
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• CAMx at 36/12/4/1.33 km resolution 

– Two-way nesting: between 36 and12 km, and between 4 and1.33 km domain

– Special treatment for large near-field point sources

PM2.5 SIP Development
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GEOS-Chem → (36 ↔ 12) → (4 ↔ 1.3)



• CAMx Plume-in-Grid (PiG)

– Subgrid-scale Gaussian Puff Module

– Important for largest emitters near 

monitors

– Treat near source chemistry and 

dispersion

– Sample “live” puffs on hi-res near-

field receptor network

– Release puffs to grid when puff size 

is commensurate with grid size

CAMx with Plume-in-Grid (PiG) and PSAT
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Stack

• CAMx Particulate Source Apportionment Technology (PSAT) Apportionment 

(probing tool)

– Track local source PM concentrations in CAMx after mass is released from PiG puffs

– CAMx gridded output + PiG live puffs gives total concentrations

• Compare to localized impacts from AERMOD (hybrid approach)



AERMOD-Equivalent Receptor Grid
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Model Performance, CAMx w/PiG (2011 Base Year)
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• New Scintec SODAR-RASS to be deployed

• Carnegie Mellon University (CMU) computational fluid dynamics (CFD) study

• White papers and related topics

– Low winds

– Saturated plumes

– Heat islands

– Buoyant fugitives

– Complex terrain

• Class I areas/visibility

• SCICHEM, other models

– Non steady-state

Additional/Future Work
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Questions?

Jason Maranche

Air Quality Program

301 39th St., Bldg. 7

Pittsburgh, PA 15201

phone: 412-578-8104

email: Jason.Maranche@AlleghenyCounty.US


